Background: Solutions delivered within firm sectoral boundaries are inadequate in achieving income security and better health for poor populations. Integrated microfinance and health interventions leverage networks of women to promote financial inclusion, build livelihoods, and safeguard against high cost illnesses. Our understanding of the effect of integrated interventions has been limited by variability in intervention, outcome, design, and methodological rigour. This systematic review synthesises the literature through 2015 to understand the effect of integrated microfinance and health programs. Methods: We searched PubMed, Scopus, Embase, EconLit, and Global Health databases and sourced bibliographies, identifying 964 articles exclusive of duplicates. Title, abstract, and full text review yielded 35 articles. Articles evaluated the effect of intentionally integrated microfinance and health programs on client outcomes. We rated the quality of evidence for each article. Results: Most interventions combined microfinance with health education, which demonstrated positive effects on health knowledge and behaviours, though not health status. Among programs that integrated microfinance with other health components (i.e. health micro-insurance, linkages to health providers, and access to health products), results were generally positive but mixed due to the smaller number and quality of studies. Interventions combining multiple health components in a given study demonstrated positive effects, though it was unclear which component was driving the effect. Most articles (57%) were moderate in quality. Discussion: Integrated microfinance and health education programs were effective, though longer intervention periods are necessary to measure more complex pathways to health status. The effect of microfinance combined with other health components was less clear. Stronger randomized research designs with multiple study arms are required to improve evidence and disentangle the effects of multiple component microfinance and health interventions. Few studies attempted to understand changes in economic outcomes, limiting our understanding of the relationship between health and income effects.
Introduction

Imperative for intersectoral approaches
Despite progress towards the Millennium Development Goals from 2000 to 2015, achievements were uneven (United Nations 2015) . One billion people continue to live in extreme poverty. Furthermore, national performance measures often mask ongoing disparities within countries, such as unequal access of women, the rural poor and indigenous groups to both health care services and income-generating activities (World Health Organization and UNICEF 2013) . The new Sustainable Development Goals seek in part to address the twin challenges of eliminating poverty and ensuring healthy lives (United Nations General Assembly 2015) . However, strategies for achieving these goals are not well defined. Solutions that are organized and delivered within firm sectoral boundaries continue to be inadequate (Buse and Hawkes 2015) . They seem unable to reliably resolve the intertwined issues of access to care, health and nutritional status, health systems capacity, and poverty. The poor, in particular, need access to an integrated set of financial and health services so they might have some modicum of income security and better health.
Microfinance, a broadly defined set of financial services, is a well-established platform that aspires to help poor families, especially women, to increase their role in economic activities, build livelihoods, reduce vulnerability to financial shocks, and smooth consumption (i.e. balance spending and savings over time) (Gertler et al. 2009 ). Microfinance is delivered in a number of ways, including through microfinance institutions (MFIs), self-help groups (SHGs), cooperatives, village banks and savings groups. In 2011, MFIs alone reached 195 million clients, of which 124.2 million were among the poorest at the time of their first loan (Maes and Reed 2012) . SHGs, MFIs, and savings groups, by design, provide an opportunity for greater financial inclusion, participation, and voice of women in their local affairs. Simultaneously, the vast network of women's groups organized for microfinance can be leveraged to work within local health contexts to improve health knowledge, behaviour and access to health services . Through participation in these groups and the social capital that is realized, women are able to educate, influence practices and behaviours of peers, and more reliably access and benefit from services offered as a condition of their group membership.
MFIs, SHGs, and savings groups can expand their role to include the delivery of effective health related programs. For example, financial groups might: offer education to stimulate demand for essential health interventions that support women in making better health and nutrition decisions; promote savings and other financing options to pay for health services; and/or improve access to affordable public and private health providers as well as basic health-related products. Evidence is mounting that utilizing microfinance groups and SHGs is a reliable, low-cost and sustainable way to reach poor mothers and children with vital health information, products, and services (Leatherman et al. 2013) .
Studies have demonstrated the benefits of combining microfinance and health in a variety of areas, including neonatal and maternal mortality, infant and young child feeding, childhood diarrhoea, sexually transmitted infections and gender-based violence . Health interventions delivered through women's groups have reduced neonatal mortality, including socioeconomic inequalities in neonatal mortality, encourage early initiation of breastfeeding, improve care-seeking behaviour for illness and address maternal mental health issues (Houweling et al. 2013; Prost et al. 2013) . Moreover, health-related education and services delivered by MFIs and savings groups have had spillover effects on awareness and change in knowledge, attitude and behaviours in non-participating households in the wider community (Smith 2002; Tripathy et al. 2010) . These findings are consistent with other work that strongly suggests the positive value from integrated health and financial services, particularly when deployed via participatory methods with women's groups (Manandhar et al. 2004; Fottrell E et al. 2013; Lewycka et al. 2013) .
Although program packages vary across regions and partners, integrated health and financial service interventions typically include at least one health component found in Table 1 . Leatherman et al. (2012) conducted a systematic review that analysed and reported on the effects of a range of integrated microfinance and health studies that were conducted through 2010. For example, it explored various health components described in Table 1 and their effects on client knowledge, health behaviour, use of health services, health outcomes, and health systems capacity. In general, the 2012 review found support for integrated approaches. However, studies varied considerably by intervention, outcome, design, and methodological rigour, making it challenging to draw recommendations for best practice models of integration. Other reviews of integrated microfinance and HIV-related programs had similar findings Kennedy et al. 2014) . Fortunately, new evidence is available to expand our understanding of these integrated approaches. We augment the previous review by exploring five additional years of evidence through 2015. This review improves upon the previous by going beyond formal MFIs to include development organizations or any formally defined groups working for financial inclusion through direct provision or brokering access to credit, savings, and loans. We also systematically graded the quality of the existing evidence. This review seeks to provide actionable recommendations to program implementers and researchers surrounding the design and evaluation of integrated microfinance and health programs.
Measuring impact
Review methods
Search strategy
From June through September 2015, we conducted a systematic search of peer-reviewed literature in five databases: PubMed, Scopus, Embase (no overlaps with MEDLINE), EconLit, and Global Health. We also conducted a hand search of references. These databases were selected to capture articles at the cross section of health and economic empowerment and inclusion. Our search strategy was adjusted accordingly for each database. Generally, we searched for a combination of microfinance and health terms; for example: (microfinance* OR 'micro-finance' OR microcredit* OR 'micro-credit' OR microloan* OR 'micro-loan' OR microlending OR microinsurance OR 'micro-insurance' OR 'village bank' OR 'savings group' OR 'self help group') AND (malaria OR HIV/AIDS OR HIV OR AIDS OR 'acquired immunodeficiency syndrome' OR TB OR tuberculosis OR health OR maternal health OR child health OR breastfeeding OR 'breast feeding' OR 'domestic violence' OR 'domestic abuse' OR 'intimate partner violence').
Inclusion criteria
The search was not restricted by date; however, the articles in this review met the following inclusion criteria:
• English language peer-reviewed journal articles • Studies that assess the effect of an integrated microfinance and health approach. We define an integrated approach as one that intentionally combines microfinance or financial inclusion services with a health component for clients. An integrated approach may take many forms, as outlined in Table 1 .
• Studies with clearly defined research objectives producing original research
Studies were excluded if they:
• Evaluated the effect of microfinance only interventions on client health outcomes • Assessed feasibility, acceptability, or barriers to uptake without also examining the effects of an integrated program
• Studied programs integrating health activities with cash transfer programs or vocational training only. Though these interventions also foster financial inclusion, they were considered outside the scope of this review.
• Employed only qualitative methods, as these have limited ability to evaluate program impact • Lacked methodological rigour (i.e. descriptive statistics only)
As shown in Figure 1 , the search generated 1502 articles, inclusive of duplicates across databases. After de-duplication, we conducted an initial title and abstract search on 964 articles. We excluded 855 articles at this stage, yielding 109 studies for full text review. Two reviewers voted on each article, with conflicts being resolved by a third reviewer. In all, 35 articles covering 29 unique evaluations met all inclusion criteria and are explored in this review, roughly doubling the relevant articles from Leatherman et al. (2012) , which explored 17 articles in the previous review.
Data abstraction
We abstracted the following data from each article: study aim, research intervention, study design, subjects, sample size, intervention and control conditions, outcomes of interest, key findings, and main limitations (Tables 2 and 3) . Each article was assigned a study design type. Finally, each article was broken down by health components (Table 4) .
Quality assessment
We conducted a quality assessment of each article based on the Grades of Recommendation, Assessment, Development and Evaluation (GRADE) approach, adopted by the Cochrane Collaboration to evaluate the quality of evidence in systematic reviews. GRADE identifies four quality levels (high, moderate, low, very low) based on the underlying study methodology. Randomized control trials (RCTs) are graded as high quality. Quasi-experimental studies without important limitations can provide high quality evidence, but are immediately downgraded to moderate due to lack of a randomized control group. Observational studies are characterized as low. All studies can be downgraded or upgraded based on the presence of one or more factors as detailed in the GRADE Handbook (Schunemann et al. 2013 ). • Health loans (at individual and/or group level)
• Health savings (at individual and/or group level)
• Loans for health insurance premiums and linkages to health micro-insurance for the individual or household Linkages to health providers (direct or indirect)
• Organization of mobile health services with public and private providers to deliver preventive and diagnostic services in remote or rural areas • Development of regional networks of providers who agree to provide a range of services for fixed or discounted prices • Referrals to private and public providers for secondary care • Prepaid-care programs with discounted primary care for rural clients Access to health products
• Door-to-door visits by trained village entrepreneurs who reinforce health education messaging, sell health products and medicines and provide referrals to local healthcare providers • Sales of health products such as insecticide-treated nets, family planning products, oral rehydration solution, and home water treatment and storage devices • Micro-franchise distribution of affordable, essential drugs Multiple components
• Any interventions employing a combination of more than 2 of the above-mentioned categories (i.e. health education plus linkages to health providers plus micro health insurance)
Analysis
The integrated programs in this review represent a diversity of study populations, intervention conditions, and outcomes. As such, we were unable to conduct a meta-analysis. Instead, we present a descriptive summary of studies, including their designs and findings. In order to evaluate and provide recommendations based on intervention type, we organized the results section by each study's main health component. As described in Table 1 , the health component categories are: health education and promotion; health financing and health micro-insurance (HMI); linkages to health providers (direct or indirect); access to health products; and multiple components.
To categorize studies, we first identified the specific health components of each intervention (see Table 4 ). We then determined the primary health component. Sorting was straightforward for studies with one health component. However, many studies examined interventions with multiple health components (i.e. health education as well as linkages to health services). If a study addressed two health components, reviewers jointly determined the primary health component and then sorted the article accordingly. Interventions with three or more health components of equal importance were grouped and described together under 'Multiple Components'.
Results
Study selection and assessment of rigour
Our search generated 35 articles representing 29 unique interventions. Three interventions were assessed by more than one article. Specifically, an intervention providing microfinance loans to Ugandan midwives was evaluated at two time points (Agha et al. 2004; Seiber and Robinson 2007) , and two articles assessed distinct outcomes for a microfinance and nutrition intervention in Ghana (Marquis and Colecraft 2014; Marquis et al. 2015) . Five articles evaluated discrete outcomes or sub-groups for the Intervention with Microfinance for AIDS and Gender Equity (IMAGE) study in South Africa (Pronyk et al. 2006 (Pronyk et al. , 2008a Kim et al. 2007 Kim et al. , 2009 .
In all, integrated interventions were implemented in 17 countries 1 across Latin America, sub-Saharan Africa, South Asia, and the Western Pacific. At the time of each study, most countries were designated as middle-income economies by the World Bank, with the exception of Bangladesh 2 , Ethiopia, Kenya, Malawi, and Uganda (low-income). Ghana transitioned from low-income to lower middle income over the course of three studies reviewed.
Of 35 articles, 15 (42.9%) were randomized control trials (RCTs), typically randomized at the community or cluster level; 15 (42.9%) were quasi-experimental studies that included a nonrandomized control group; and 5 (14.2%) were non-experimental studies that lacked a control group. We assessed the specific limitations and their implications of each study and assigned a GRADE score for each. This resulted in eight studies (22.9%) scored as high quality evidence, 20 (57.1%) as moderate, 6 (17.1%) as low, and 1 (2.9%) as very low quality. Roughly half of RCTs were downgraded for methodological issues. For example, the 5 IMAGE articles were downgraded for lack of precision, resulting from a small number of clusters (n ¼ 8) leading to wide confidence intervals (Pronyk et al. 2006 (Pronyk et al. , 2008a Kim et al. 2007 Kim et al. , 2009 ). Another RCT was downgraded because the intervention was discontinued before follow-up due to protest among participants (Banerjee et al. 2014) . Other RCTs were downgraded for a combination of small sample size and risk of bias in measures used. Quasi-experimental studies received initial ratings of moderate due to the lack of a randomized control group. Indeed, selection bias was a notable limitation across almost all studies. Two quasi-experimental studies were downgraded to low quality: one did not have baseline data for the control group (Amin et al. 2001) , and another used only post-test data to compare between groups (Freeman et al. 2012) . Low-quality studies typically had no control group. One study was downgraded to very low for a number of issues, including lack of a control group and analysis that failed to control for confounding variables (Sherer et al. 2004) . Quality scores can be found in Table 3 .
General limitations within studies
All studies had limitations, even those that were not downgraded. Most notably, selection bias was an issue for most studies. Clients tend to self-select into microfinance programs, signifying that individuals in these studies may be fundamentally different from those who do not participate in microfinance. Self-selection limits the ability to generalize to broader parts of the population, which may hinder program efforts to scale-up or expand to populations of interest. In this review, only Desai and Tarozzi (2011) rolled out microfinance to new clients rather than operating within pre-defined groups of microfinance clients. Relatedly, non-random placement of MFIs means that research is often shaped around existing MFI catchment areas, which further limits generalizability to a broader population.
Other important limitations include: lack of randomized intervention groups (15 articles); lack of control Group (5 articles); small number of clusters or small sample size (11 articles); potential spillover or contamination of intervention (8 articles); or short intervention period (5 articles). Many studies also cited recall, self-report, or social desirability bias in various outcome measures. Finally, several studies included multi-component health interventions and were unable to isolate which aspects were driving program effect. Refer to Table 3 for a detailed assessment of individual study limitations.
Findings
Health education and promotion
Twenty articles, representing 57% of all studies, delivered health education or promotion activities as the singular (16) or primary (4) health component. The majority of these included health education sessions provided by trained microcredit officers or health providers at regularly scheduled microcredit meetings. Content of educational sessions was dependent on the study's outcome of interest. For example, if the study intended to increase uptake and usage of insecticide treated bednets (ITNs), education sessions might have focused on the causes, prevention, and symptoms of malaria. A summary of integrated health education interventions is presented below.
HIV
Five studies evaluated aspects of the IMAGE study in South Africa, a structural intervention combining microfinance activities with HIV and gender education (Pronyk et al. 2006 (Pronyk et al. , 2008a Kim et al. 2007 Kim et al. , 2009 ). This cluster-randomized trial was implemented over 2 years and included eight pair-matched villages that were randomly assigned to the intervention. Kim et al. studied the effect of participation on women's empowerment and intimate partner violence (IPV) in 2007 and 2009. In the intervention villages, participants received education and loans and were pair-matched by age and poverty to controls that received neither. Kim et al. (2007) found the risk of past-year IPV was reduced by more than half (RR ¼ 0.45; 95% CI ¼ 0.23, 0.91) and there were improvements across all nine indicators of women's empowerment. The Kim et al. (2009) followup study added participants as a comparison group that received only microfinance services but not education. The intervention group had consistent improvements across all 24 measurements of empowerment, IPV, and HIV risk behaviour, with several measures being statistically different from the microfinance only or control groups. The microfinance only and intervention groups each showed economic improvements relative to the control group; however, change in economic indicators was not statistically different between the microfinance only and IMAGE groups.
Pronyk et al. also used the IMAGE study to determine the effects on IPV, unprotected sex, HIV incidence and risk behaviour, and social capital. Pronyk et al. (2006) evaluated outcomes among three distinct cohorts: cohort 1 consisted of women receiving credit and education (same as Kim 2007); cohort 2 was comprised of household co-residents; and cohort 3 included community residents (control). In 2006, Pronyk found a 55% reduction in IPV among cohort 1 participants relative to women in the control group. However, there was no change in unprotected sex acts among cohort 2 or HIV incidence in cohort 3. The Pronyk et al. (2008a) study assessing social capital among the women in cohort 1 did not find significant changes in cognitive and social capital among intervention participants. Finally, the Pronyk et al. (2008b) study among women and poverty matched controls found that the intervention affected HIV risk behaviour. Women in the intervention group were more likely to have accessed voluntary counselling and testing, had higher levels • Utilization rates increased for MF (9 pp) but more significantly for Free villages (38 pp).
• Cash purchases in extended study were significantly lower (11%) than MF loan uptake (52%) (P<0.01)
• Malaria prevalence higher in intervention communities (seasonality of data collection), though no significant difference.
• Other articles leveraged various study designs to assess integrated microfinance and health education on HIV-related outcomes (Sherer et al. 2004; Spielberg et al. 2013; Witte et al. 2015) . For instance, Spielberg et al. (2013) used the Learning Games for Girls (LGG) method to combine savings and non-formal education to improve HIV-related knowledge, attitudes, and behaviours among SHG members and their daughters in India. In this cluster-RCT, the LGG offered to the intervention villages covered a range of financial and health topics. Control villages received no education after an introductory session. Using longitudinal surveys, the authors found that savings education did not have a significant effect on earning or savings attitudes. However, LGG participants had significantly higher levels of HIV knowledge, attitudes, and behaviours (P < 0.05) compared with controls.
Improvements in HIV-related health knowledge were echoed in two non-experimental studies. conducted a pre-, post-test study without a control group among HIV-positive women on antiretroviral therapy in Colombia. Participants received HIV education combined with skills training and access to microfinance. Researchers found a significant increase (P < 0.001) across all outcomes, including knowledge of HIV/AIDS and treatment, adherence to treatment, and reported self-efficacy. Further, more than one-quarter of participants were able to start and sustain a microenterprise by follow-up. Sherer et al. (2004) conducted a multi-country analysis of micro-lending programs that provided bi-weekly HIVrelated health education sessions to determine the effect on health knowledge, service utilization, and financial outcomes. The study included longitudinal surveys for financial outcomes and crosssectional surveys for health outcomes for participants only. Clients were interviewed in Malawi, Thailand, and Guatemala. Researchers found insignificant gains in health knowledge in all three countries. They did find significant increases in utilization of primary care for child health as well as the percentage of women seeking care for STI symptoms. Researchers noted improvements in household income ranging from 22-64% and household savings from 20 to 42% in the intervention group only.
An integrated HIV-education approach was also used to study sexual risk behaviours. Witte et al. (2015) conducted a cluster-RCT in Mongolia in which female sex workers (FSW) received sexual risk reduction education, business training, and matched savings accounts. The control group received only education. Using longitudinal surveys measured at four time points, researchers found that the intervention group experienced a 22% greater decrease in the number of sexual partners relative to the control group (P < 0.001) by time point 4. Although unprotected sex acts decreased across both groups, intervention FSW had greater odds of reporting no unprotected vaginal sex acts at 6 months (OR: 3.72, CI¼-0.37, 7.80).
Air, water, and vector-borne diseases
Two studies integrated microfinance with health education related to air, water, and vector-borne diseases (De La Cruz et al. 2009; Panda et al. 2015) . De la Cruz et al. (2009) conducted a community-RCT in Ghana in which microfinance clients were randomized to receive either malaria education or standard diarrhoea education by comparison. Controls were randomly selected non-clients in malaria education communities. After conducting cross-sectional baseline and follow-up surveys for each group, the authors found an increase in malaria knowledge across all groups, potentially due to concurrent malaria initiatives in the communities. However, clients in the malaria education groups showed an increase in knowledge of warning signs during pregnancy (P < 0.001) and were more likely to have at least one ITN in the household. Panda et al. (2015) integrated HMI with a community awareness campaign covering other vector, air, and water-borne illnesses for SHG member households in India. In this pre-post-test study, two randomly selected cross-sections of SHG households responded to surveys assessing awareness and practice scores. The authors found significant increases in both awareness and practice scores for airborne diseases (P < 0.001) as well as for water-borne (P < 0.01) and vector-borne diseases (P < 0.01) after the awareness campaign. Average practices scores were generally lower than average awareness scores.
Child health and nutrition Knowledge and behaviours were assessed for other areas such as breastfeeding, child health, and child nutrition using an integrated health education model (Hamad et al. 2011; Ssewamala et al. 2012; Flax et al. 2014; Marquis and Colecraft 2014; Marquis et al. 2015) . Flax et al. (2014) used a cluster-RCT to evaluate the effect of a microfinance, health education, and mobile health intervention on breastfeeding practices. Women in the intervention group received microloans, breastfeeding education, cell phone message reminders, and created songs and dramas to reinforce messages, whereas women in the control group received only microloans. Using longitudinal surveys, the authors found an increase in the odds of exclusive breastfeeding at 6 months (P < 0.001) and an increase in timely initiation of breastfeeding (P < 0.001) for women in the intervention group. Hamad, Fernald, and Karlan (2011) implemented an RCT in Peru to study the effect of child health education provided to microcredit loan groups. In this study, intervention clients received weekly education sessions on integrated management of childhood illnesses, while controls received only microcredit services. They found at endline that caregivers in the intervention group were more knowledgeable about diarrhoea danger signs (P < 0.01) and doctor's office activities (P < 0.01). They also found that less educated parents in the intervention group demonstrated more knowledge about doctor's office activities than more highly educated parents in the same group. Despite the increase in knowledge, there were no differences in health status or anthropometric measures.
Child nutrition was the main focus of two articles by Marquis et al. (2014 Marquis et al. ( , 2015 covering a single intervention in Ghana. Using a quasi-experimental design, the authors explored the effect of weekly nutrition education sessions and entrepreneurship training for caregivers of 2-5 year olds on children's height, weight, and consumption of animal source foods. The intervention group received nutrition information, microloans, and business training. The comparison group consisted of caregivers in the intervention villages who opted not to take out loans but may have been exposed to open-air education sessions. The control group received neither education nor loans. Using longitudinal surveys at four time points, Marquis et al. (2015) found significant increases in height-for-age (P ¼ 0.02) and weight-for-age (P ¼ 0.002) z-scores over time as well as BMI-for-age (P < 0.001) scores at study mid-point for children in the intervention group relative to the control group. In a fixed effects model, there were some significant improvements in outcomes for the comparison group relative to the control group, suggesting the comparison group may have benefitted from open-air education. Marquis & Colecraft (2014) found at endline only that the consumption of meat (P < 0.001), fish (P ¼ 0.003), poultry (P < 0.001), and milk products (P < 0.001) was greater in the intervention relative to the control group. Ssewamala et al. (2012) applied an integrated approach to help school-aged orphans (mean age of 13.7 years) battle depression. In this cluster-RCT, a microfinance package, including a matched savings account and an adult mentor, was provided to children already receiving counselling and health education via a national school curriculum. Controls were orphans receiving only the standard health education. The authors implemented longitudinal surveys at baseline, 10-12 months, and 20-24 and found a significant decrease in mean depressive symptoms among the intervention group relative to control students (P < 0.001) at both time points. ) used a quasiexperimental design to assess the effect of integrating microcredit with a combined packaged of family planning, childhood immunization, and an Essential Services Package (ESP) on reproductive, maternal, and child health outcomes. In the first phase of the study, the experimental area received microloans combined with family planning education and childhood immunizations. In the second phase, clinic-based ESP was added to the intervention package. Crosssectional surveys were conducted at baseline, after phase 1, and after phase 2. Over a six-year period, Amin et al. found a significant increase in contraceptive use as well as dissemination of information and utilization of ESP in the community at large. The authors also note a significant decline in fertility, but there was no significant decrease in the infant mortality rate within the project areas.
In a quasi-experimental study, Swendeman et al. (2009) examined the effect of the Songachi empowerment intervention on HIV prevention outcomes for FSW in India. The intervention combined microfinance cooperative membership with an STD/HIV prevention program, which was delivered by peer educators who also provided linkages to STD/HIV testing and treatment services. A control group of FSW received the STD/HIV prevention program but did not have access to the cooperative. Using longitudinal surveys at four time points, researchers found the intervention improved several outcomes: knowledge of STDs and condom protection; cognitive, behavioural, and affective skills in sexual and work place negotiations (i.e. increased condom decision-making); social support among FSW; and savings and alternative incomes.
Smith (2002) conducted a quasi-experimental study to compare a conventional village bank with an integrated village health bank in Ecuador and Honduras. This integrated model combined microfinance with maternal and child health education and promotion activities, including monitoring of immunizations, child weigh-ins, and referrals to health providers. Women in the comparison group participated only in the village bank, whereas women in the control group participated in neither village nor health bank. Using crosssectional baseline and follow-up surveys, the author found that the health bank model reduced the number of cases of diarrhoea in Honduras; however, results from Ecuador suggest that the village bank model alone may lower the rates of diarrhoea, but the health education add-on did not provide further benefit. In both countries, participation in the health-bank model improved health utilization, particularly cancer screening, relative to credit-only participation.
The Roy et al. (2008) quasi-experimental study evaluated the effect of combining the Rural Maintenance Program (RMP) with a nutrition education intervention on women's nutritional status and iodized salt intake as well as children's immunizations. The RMP employed and trained women to maintain rural roads in Bangladesh. In the intervention group, RMP members received nutrition education as well as linkages to microcredit and health services, including referrals to health centers. The comparison group received only RMP training, while the control group received neither training nor education. Using longitudinal surveys, the authors found a mean net weight gain for the intervention group (þ1,333 g) compared with a net loss in weight for the comparison (À147 g) and control groups (À277 g) (P < 0.001). The intervention group also experienced an increase in knowledge of how to use packaged iodized salt relative to the control group (P < 0.001). Child vaccinations increased across all groups.
Health financing and health micro-insurance (HMI)
Five studies (14.3%) assessed the effect on client outcomes of incorporating microfinance with health-related financial services; namely, microloans for health providers to invest in their health care related business or health micro-insurance (HMI) products for MFI members. Additional studies offered health insurance as part of a broader package of health services (Ahmed et al. 2006; Saha et al. 2015) ; however, the five articles discussed here focused on the specific effect of health financing products on client outcomes.
Three studies offered HMI to microfinance or SHG clients (Hamid et al. 2011; Banerjee et al. 2014; Landmann and Frolich 2015) . Hamid's (2011) non-experimental study used a crosssectional survey to compare health outcomes of Bangladeshi households with varying exposure to Grameen Bank HMI. They found that more established HMI clients (those with HMI for at least 5 years) had greater health awareness and were also more likely to utilize health services (P < 0.01) than households without HMI. However, there were no reported improvements in health status. Landmann & Frolich's (2015) randomized trial provided evidence of positive effects of HMI on child well-being in Pakistan. MFI clients in the intervention group were eligible for voluntary health insurance for supplemental household members. The comparison group received standard coverage. The intervention group experienced a significant decrease in child engagement in hazardous occupations and child earnings (P < 0.01), thereby improving children's ability to attend school and overall well-being, relative to households unable to extend insurance to other members of their household. Banerjee's (2014) community randomized trial in India, on the other hand, showed an overwhelming negative effect of compulsory health insurance on client borrowing. Clients in treatment villages were required to purchase health insurance along with micro-loans. Despite that the HMI policy was small compared to the average loan (525 rupees vs. 8000 rupees, respectively), this resulted in treatment villages being 23% less likely than control villages to take out loans within one year of intervention implementation (P < 0.001), representing a net loss in access to microfinance.
Two articles explore a unique health financing intervention in Uganda where microloans were provided to midwives for improved infrastructure, training, and health related products including drugs (Agha et al. 2004; Seiber and Robinson 2007) . In 2004, the Agha et al. (2004) quasi-experimental study used cross-sectional baseline and follow-up surveys to assess quality perceptions and service utilization for clients accessing midwife-owned health clinics. Intervention clinics were non-randomly assigned to receive business skills trainings along with micro-loans. Clients at intervention clinics experienced significant improvements in utilization as well as increased perceptions of quality across four of eight indicators. Three years later, Seiber and Robinson (2007) also used crosssectional surveys at two time points to evaluate the same outcomes. They found that perceived quality improved on 6 of 8 indicators at intervention clinics versus just 2 in the control clinics (P < 0.05). Supplemental exit interviews with clients suggested loyalty to clinics was driven in large part by the availability of drugs, which were often made possible via midwife loans.
Linkages to health providers (direct or indirect)
The third health component category covers integrated interventions that provide health services, either directly through health centers and community health workers (CHW) or by facilitating linkages to various health providers. Four studies (11.4%) in this review explored the effect of integrating microfinance with some level of service provision (Dohn et al. 2004; Odek et al. 2009; Desai and Tarozzi 2011; Muñoz et al. 2011) . No studies explored the effects of MFI owned and operated health centers on client outcomes.
The most rigorous study in this category did not find notable positive effects. Desai and Tarozzi (2011) community RCT in Ethiopia examined the effect of linking microloans and a family planning program on contraceptive use. There were four communities in the study: the intervention group received an integrated approach combining microloans and family planning services delivered through CHWs; a comparison group received only microloans; another comparison group received only family planning; and the control group received neither. Cross-sectional surveys were conducted at baseline and follow-up. The authors found that the integrated program did not increase contraceptive use more than either intervention on its own, refuting the hypothesis of an added benefit through integration. Moreover, no group increased contraceptive use significantly more than the control group. Dohn et al. (2004) conducted a similar quasi-experimental study in the Dominican Republic that assessed the effect of microcredit and health promotion programs on childhood illness and women's health. The first community received the full intervention: microloans, savings and financial management training along with health information and services delivered door-to-door by communitybased health promoters. A second community received only microcredit services, while a third received only health promotion services. Using cross-sectional baseline and follow-up surveys, authors found significant improvements in 8 of 11 health indicators for the full intervention group (P < 0.05); 5 of 11 indicators for the health promotion group (P < 0.05); and no significant changes for the microcredit only group between time points. The degree of change was significant between communities (P < 0.001).
The Muñoz et al. (2011) quasi-experimental study in Peru and the Odek et al. (2009) non-experimental study in Kenya generated more promising results. Muñoz et al. assessed if community-based directly observed therapy for highly active antiretroviral therapy (DOT-HAART) and matched economic and social support could improve treatment adherence for co-infected HIV-TB patients. This study included 60 poor patients about to begin HAART as well as 60 matched controls also about to begin treatment. The experimental group was provided with home-based supervised treatment as well as support groups and microloans. At two years, Muñoz found that individuals in the intervention group were more likely to be on HAART (87% vs. 52%, P < 0.01) and report adherence to treatment relative to controls (79% vs. 41%, P < 0.01). Authors also found that more TB patients in intervention group completed treatment as a cure relative to controls (82% vs. 49%, P < 0.01). Intervention patients also experienced improved psychosocial factors such as reduced stigma and increased social support (P < 0.01).
Odek et al. explored a peer-mediated HIV prevention intervention in Kenya. In this pre-, post-test design, FSW were provided with microloans for small business ventures and worked with a peer educator on HIV prevention and condom promotion. Peer educators also provided linkages to services like testing and treatment. This study found a significant reduction in the mean number of sexual partners (3.26 to 1.84, P < 0.001) and an increase in already-high levels of consistent condom use with regular partners (79-94%, P < 0.001). Furthermore, nearly half of participants had exited sex work by follow-up.
The studies above focus specifically on understanding the effect of integrating microfinance and service provision. It is noteworthy that six other studies also provided linkages to health services, though these are categorized elsewhere as this was considered a more minor component. Similarly, six other studies included CHWs but did so as part of a larger health intervention (see Table 4 ).
Access to health products
Two studies combined microfinance and health specifically to expand access to health products (Freeman et al. 2012; Tarozzi et al. 2014) . Tarozzi et al. (2014) conducted a cluster-RCT in India to evaluate if offering small loans for the purchase of ITNs would lead to increased ownership and usage of ITNs as well as improvements in overall health status. In treatment villages, households received malaria information along with the option to take out a loan for ITNs. Comparison villages received the malaria campaign and were offered ITNs at no cost. Control villages received neither information nor ITNs. Later, 40 new villages were selected to receive information and the option to purchase ITNs with cash. Using longitudinal surveys, Tarozzi found that ITN acquisition was 52% in the intervention group. This seems low when compared with 96% in the comparison group; however, it is notable that more than half of households were willing to take out loans for ITNs. In cash villages, uptake was significantly lower than in loan villages (11% vs. 52%, P < 0.01). The authors also found that ITN utilization rates increased 9 percentage points (pp) for the intervention group but more significantly for free villages (38pp). Finally, malaria incidence declined in free (P < 0.05) and loan (P < 0.01) villages relative to control communities, but there was not a significant change in prevalence.
Similar to the ITNs in Tarozzi's study, Freeman (2012) used a post-test only design to assess the effect of offering a loan to purchase a Pureit water filter on water treatment practices in India. All SHG members were offered water safety education and then could opt to take out a loan to purchase a water filter. Overall, there was a suboptimal water quality, even among those who purchased the filter. However, those who purchased the filter were more likely to treat drinking water (92.5% vs. 58.3%, P < 0.001) and had better overall water quality (mean thermotolerant chloroform count 13.7 vs. 44.5, P < 0.01) than those who did not.
Multiple components
As shown in Table 4 , many studies combined two or more health components. From a programmatic perspective, this is meant to provide clients with multimodal support so as to ensure success and improvements in their health. From an evaluation perspective, most of these studies are examining the effect of the combined intervention and not the effects of component parts. The four studies (11.4%) identified as incorporating multiple components are discussed below (Hadi 2001 (Hadi , 2002 Ahmed et al. 2006; Saha et al. 2015) .
Three of the studies are from Bangladesh. Ahmed et al. (2006) worked with the longstanding BRAC program to conduct a quasiexperimental study examining if an integrated program could change health-seeking behaviour of the ultra-poor. Program villages were randomly sampled from three purposively selected districts. All households qualified for the intervention consisting of asset grants and skills training combined with essential health services, counselling, latrine installation, and more. Control households were randomly selected ultra-poor households from the same villages and did not receive either microfinance or health services. Using longitudinal surveys, the authors did not find a significant difference in careseeking behaviour at formal providers between groups. Intervention households exhibited increased health knowledge and awareness of resources. Poverty status also improved, thereby increasing capacity for health expenditures.
Hadi conducted two studies with distinct emphases. Hadi (2001) assessed the effect of health promotion activities delivered through an MFI on women's knowledge of pre-and post-natal care. Health promotion activities included health education, CHWs, and direct provision of some health services. Hadi used a cross-sectional survey to compare four strata of women: women in credit groups >5 years; women in credit groups <5 years; poor women who were eligible but did not join (referent group); and women of non-eligible households. Those who participated in the integrated credit groups had net positive improvements in pre-and post-natal care knowledge (P < 0.05) relative to the referent group. Longer duration of involvement was associated with increased knowledge. Media exposure was also significantly correlated with increase knowledge, except for knowledge of tetanus vaccines. Hadi's second article (2002) also used one cross-section of data to examine the effect of an integrated program on maternal knowledge of prevention and symptoms of acute respiratory infections (ARI) for children under 5 years. Intervention villages received microcredit services and CHW outreach to detect and treat ARI, while comparison villages received credit only. Hadi found a net positive effect of the program. Specifically, 34% of women in ARI education communities could name at least four clinical signs of ARI compared with 15.8% in non-ARI communities (P < 0.01). Prevention knowledge increased in credit-only villages, but the effect was greater when microfinance and health were combined.
In the Saha, Kermode, and Annear (2015) quasi-experimental study in India, the authors investigated if adding a multi-component health intervention to a microfinance-based SHG would improve health behaviours and outcomes. In the intervention group, women received mobile health camps, health education, awareness campaigns, and insurance. In the comparison villages, pair-matched women received microfinance but not health services. Using longitudinal surveys, the authors found that the intervention group had higher odds of delivering babies in a formal institution (OR: 5.08, 95% CI: 1.21-21.35) and feeding babies colostrum (OR: 2.83, 95% CI: 1.02-5.57) than the comparison group. There were no significant improvements in the incidence of diarrhoea in children or money spent on treatment.
Discussion
It is important to understand the effect of combining microfinance and health interventions because they have the potential to be scaled up and contribute to poverty alleviation and improved health outcomes for some of the 195 million and growing MFI clients worldwide (Maes and Reed 2012) . Indeed, the geographic diversity of studies demonstrates the ubiquitous uptake of integrated microfinance and health as a viable development strategy. This review summarizes the evidence through 2015 and adds 19 new studies to the previous review ). Leatherman's review included only 2 of 17 (11.7%) studies with RCT designs, while this review includes equal numbers of studies with either RCT or quasiexperimental study designs (42.9%, respectively). The increase in studies, particularly RCTs, over the past five years suggests that researchers are trying to better understand the merits of this approach and isolate the causal link between integrated components and outcomes of interest.
Despite improvements in research design, on average, these studies provide a moderate quality of evidence. Some of the key design issues were: small number of clusters or small sample size, lack of a randomized control group, and selection bias. Given the group nature of microfinance programs, nearly all studies, including RCTs, involved clustering at the group or community levels. Having too few clusters is a frequent problem in community-based RCTs (Atienza and King 2002; Donner and Klar 2004) . Self-selection into community-based programs is a particular problem in microfinance research along with non-random placement of MFIs. Taken together, these issues limit generalizability of findings beyond program participants and may signify that control groups of nonmicrofinance participants or communities without MFIs are not comparable to those receiving the interventions. Similar selection effects have been reported in other types of community-based intervention studies (Hill et al. 2010) . The moderate quality of studies may also be due to the fact that integrated microfinance and health programs are structural interventions that are arguably more challenging to evaluate. Structural interventions alter cultural, economic, or other contexts in order to improve health. As such, integrated programs represent an intersectoral approach that may have complex or indirect causal pathways that include less understood latent variables, such as women's empowerment. Although randomized designs represent a gold standard, they can be challenging to implement in this context, with half of RCTs in this review being downgraded for methodological issues. More credence may be given to quasi-experimental studies as an appropriate evaluation design for these types of interventions (Victora et al. 2004) .
To facilitate our analysis, we grouped the microfinance and health literature by health component. The largest number of studies (20) had interventions that included health education or promotion. Despite the wide variety of health topics and differences in research designs, many of the studies found increases in health knowledge or awareness among intervention participants when a health education component was integrated with microfinance (Roy et al. 2008; De La Cruz et al. 2009; Swendeman et al. 2009; Hamad et al. 2011; Freeman et al. 2012; Spielberg et al. 2013; Flax et al. 2014) . More than half of the studies on microfinance and health promotion also measured behaviour change. Most of these documented improved health behaviours or practices (Amin et al. 2001; Sherer et al. 2004; Pronyk et al. 2006 , 2008b , Kim et al. 2007 Swendeman et al. 2009; Flax et al. 2014; Marquis and Colecraft 2014; Marquis et al. 2015; Panda et al. 2015) , but some found no changes or changes in only select behaviours (Smith 2002; Roy et al. 2008; De La Cruz et al. 2009; Spielberg et al. 2013) . Few of the microfinance and health education studies measured effects on health outcomes and the evidence from these was mixed. Marquis and Ssewamala found improvements in child anthropometry and depressive symptoms, respectively, while Amin detected decreased fertility, but no change in infant mortality. The pathway between the intervention and improved health outcomes may be long and complex; for example, knowledge, attitudes, and behaviours may need to change before we can measure an effect on health status. Future evaluations might consider extending program duration between time points in order to detect a significant or programmatically meaningful change in health outcomes, particularly at the community level.
There were smaller numbers of studies in each of our four other groupings of microfinance and health literature, and the results of these studies were highly mixed. Although it is difficult to draw firm conclusions, some important points for practitioners arise from reviewing these categories of microfinance and health studies. Under health financing and HMI, microloans to health providers may be an effective way to improve perceived quality of health services and service utilization (Agha et al. 2004; Seiber and Robinson 2007) . More research is needed in this area with other types of health providers and in diverse operational settings. HMI linked to microfinance demonstrated mixed effects across three studies. Bundling these products may increase use of health services, as shown by Hamid, but it is not clear whether it modifies health outcomes. Furthermore, although Landmann and Frolich found positive effects of HMI and microfinance on child labour, Banerjee found that clients were so opposed to compulsory bundled insurance that it actually resulted in a net loss in access to microfinance. This raises questions about study populations, their desires for MHI, and the compulsory versus voluntary nature of the products.
Microloans linked to health providers, either directly or indirectly, may have an effect on health behaviours (Dohn et al. 2004; Odek et al. 2009; Muñoz et al. 2011 ). Dohn's study further suggests there may be a benefit of an integrated program over health promotion or microloans alone. Desai and Tarozzi's study linking microloans and a family planning program delivered through CHWs had a null effect on contraceptive use. However, this study along with Banerjee's study of compulsory bundled health insurance point to the importance of collecting formative data in planning health interventions (Gittelsohn et al. 2006) . In both studies, the interventions were not well targeted to the needs of participants, which likely explains their notable unintended negative consequences and lack of effect (Desai and Tarozzi 2011; Banerjee et al. 2014) .
The two studies that evaluated the effect of integrating microfinance with access to health products were unique in that they each offered a loan for the express purpose of purchasing a health product. Tarozzi's study offering microloans to purchase ITNs shows promise in terms of willingness to pay and to use the product. Freeman's Pureit water filter study showed those who took out loans were more likely to adopt healthy behaviours; however, the study itself did not have an overall positive effect on water quality or client health. These studies suggest that there may be a market for providing loans to purchase health products but effect on client health is unclear. Additional research on microfinance and access to health products is needed.
Four studies in this review were considered to have multiple components. They increased health knowledge (Hadi 2001 , Hadi 2002 and improved some health behaviours, but not others (Ahmed et al. 2006; Saha et al. 2015) . Many of the other studies in this review also included two parts or multiple parts within a category (e.g. different types of health education). The main challenge with studies that include multiple parts is that it is difficult to determine which component is driving changes in health knowledge, behaviours, or outcomes. The studies by Dohn and Desai and Tarozzi are examples of designs intended to measure the separate and combined effects of two interventions. Adding an element of randomization to single or combined interventions would further strengthen the ability of researchers to determine causality (Atienza and King 2002) . In some cases, where multiple components are included, it may be necessary for researchers to have more than one type of control in order to more clearly understand the effect of each component.
Limitations
This review has some limitations, which constrain our ability to draw firm conclusions. While the number of studies documenting the effect of integrated microfinance and health interventions has nearly doubled in five years, the wide variety of types of interventions and outcomes measured make it difficult to summarize the microfinance and health literature. While there are an increasing number of studies integrating microfinance and health education or promotion, more studies are needed on integration of microfinance with other types of health-related interventions.
Conclusions
Most low-and middle-income countries, with few notable exceptions, remain challenged to foster and sustain integrated approaches that improve access to care and coverage rates for simple, yet lifesaving interventions (Bhutta and Black 2013) . Too often, the ill health of children and family members impinges on the ability of women to generate income given their responsibility to care for sick family members (Banthia et al. 2009 ). This further erodes the household's potential for economic and social development. Even when economic status is improved, health shocks can erase gains. In addition to generating a lower income due to missed days, women may need to divert savings and loan funds from productive activities to healthcare expenses. This illustrates the inextricable relationship between poverty and ill health. Cross-sectoral approaches such as integrated microfinance and health interventions are a response to this complex issue, seeking to build livelihoods and incomes while providing education and a safeguard against higher impact illnesses.
There is strong evidence supporting the integration of microfinance and health education or promotion programs. These interventions regularly improved health knowledge and behaviours but rarely successfully measured changes in broader health outcomes. Future research should include more indicators of health status and document the pathway from knowledge to behaviour to outcome. Measuring health outcomes (e.g. anthropometry, diarrhoea incidence or child mortality) may require longer intervention periods and larger sample sizes, but would ultimately provide better evidence of public health impacts. Stronger randomized research designs would improve the quality of evidence, and designs with multiple study arms will be required to disentangle the effects of multiple component microfinance and health interventions. Some studies in this review measured changes in income or savings, but very few attempted to parse out the effects of integrated approaches on household economic outcomes. This type of research is needed to understand whether health impacts are related to the income effects of microfinance, to the health component of the intervention, or to synergism between the microfinance and health components. The evidence on integrating microfinance and health continues to indicate the promise of this cross-sectoral development approach in improving the lives of poor women and their families.
